Background: The laparoscopic management of incarcerated congenital inguinal Hernia in children is challenging and may be not devoid of risk. Controversies are still present about its management. Some surgeons prefer immediate repair as emergency even for successfully reduced hernias, others delay the repair for some days.
Introduction
CONGENITAL inguinal hernia remains the most common surgical condition in pediatric patients. Incarcerated hernias are emergency problems and Correspondence to: Dr. Mahmoud E. Badawy, The Department of Surgery, Pediatric Surgery Unit, Faculty of Medicine, Tanta University represent nearly 5-10% of all cases [1] [2] [3] [4] . The standard emergency open approach can solve the problem after manual reduction of its contents; However, the operation is usually delayed after a successful reduction to avoid dissection through the edematous cord structures [5] . The traditional open inguinal repair has a recurrence rate of 0.2-1 % in infants, increasing to 2-3% in the first year of life, and reach to 15-20% if the hernia is incarcerated [6] [7] [8] . There are many studies on laparoscopic repair of congenital hernia in infants and children [7, 9] . However, few studies only on the laparoscopic management of incarcerated inguinal hernias have been published [10, 11] . Controversies are still present about the management of the successfully reduced incarcerated inguinal hernia, few reports prefer immediate urgent operation even if the reduction was succeeded for fear of reincarceraion [12, 13] . Other surgeons delay surgery for 3 to 7 days because they think that, incarceration is rare within that period and to allow the tissue edema to be resolved [14, 15] . The aim of this study is to evaluate the safety and efficacy of emergency laparoscopic management of incarcerated congenital inguinal hernia in children.
Patients and Methods
This was a prospective study conducted on patients with incarcerated congenital inguinal hernia Fig. (1) admitted to the Pediatric Surgery Unit, Tanta University Hospitals, (Egypt) during the period from August 2017 to January 2019. The study was approved by the Ethical Committee of Tanta Faculty of Medicine and informed consent was obtained from patients guardians. Neonates, prematures and neglected patients with bad general condition were excluded from the study. All patients 3549 were subjected to full history taking, clinical examination and urgent ultrasound examination to confirm the diagnosis, viability of the contents and check the contralateral internal ring. Once the diagnosis was confirmed, emergency laparoscopic interference was done.
Under general anesthesia, the patient was placed supine in the trendelenburg position with a 15 degree tilt. The laparoscopic monitor was placed at the patient's feet. The surgeon stood at the head of the patient in infants and at the other side of hernia in older children. The camera operator stood at the other side of hernia.
Insufflation of the abdomen through umbilical incision using open technique to guard against injury of distended intestine and a Pneumoperitoneum was established at a pressure 6-10mmHg according to the age. Three ports technique was used; 5mm transumbilical port for 30 degree telescope. Another two 3-5mm ports were inserted to the right and left side of the umbilicus according to age of patient Fig. (2) . Laparoscopic exploration of the pelvis was done to examine the contralateral side. Reduction under direct vision was attempted by internal pulling using bowel forceps aided by external manual pressure. After reduction of the contents, the hernia orifice was closed circumferentially with purse string suture Fig. (6) . Repair of the contralateral side was done if patent processus vaginalis was confirmed. Finally closure of the port sites after gradual deflation of the abdomen.
All patients were admitted to the pediatric surgical wards on the intravenous fluids and medications. Oral feeding was started after regaining of bowel movements. Discharge of the patient from the hospital after reaching full feeding. Antibiotics and oral analgesics as paracetamol were prescribed on demand.
All patients were followed-up weekly in the first month then every one month for 6 months clinically and by using doppler ultrasound examination of inguinoscrotal area in males and to detect testicular size and recurrence.
Results
This study includes 11 cases underwent emergency laparoscopic repair within 1 to 1.5 hour from admission. It included 9 males and 2 females with a mean age of 8.81 ±4.26 month (range, 4 to 18 months). Weight of patients was ranged between 6 to 10.5Kg with a mean 8 ± 1.49Kg. There were 8 right-sided and 3 left-sided inguinal hernias. Two cases (18%) had contralateral reducible congenital inguinal hernia diagnosed by preoperative ultrasound and was confirmed during laparoscopy and were managed laparoscopically at the same setting. Two patients (one male and one female) were reduced spontaneously during induction of general anesthesia and nine patients were reduced during the operation after insufflation of the abdomen aided by slight external compression. The hernia content was: Bowel loops 8 (73%) Fig. (3) , adnexa/ovary 2 (18%) Fig. (4) , and appendix 1 (9%) Fig. (5) . None of the patients needed bowel resection as the reduced congested segments improved after the bowel was returned to the peritoneal cavity. The ovaries were congested with no signs of ischemia. The mean operative time was 37.73 ± 6. 17 minutes (range, 25 to 40min) from the start of abdominal insufflation till the end of internal ring repair, with only one case was converted from laparoscopic to open repair after reduction the of the contents as the bowel was hugely distended obscuring the field of vision and making the internal ring repair very difficult. No intra operative complications occurred during this study. Nine cases tolerated oral feeding after 6 to 10 hours except 2 cases suffered from abdominal distention which improved within 72 hours. Nine cases were discharged from the hospital one day after the operation and only 2 cases discharged after 3 days due to bowel congestion and intolerance to oral feeding. There was one case with post-operative port site infection successfully managed with antibiotics and daily dressing. One case (9.1%) suffered from mild ipsilateral hydrocele which improved by conservative management. There were no cases with scrotal hematoma, testicular atrophy or recurrence noticed in the follow-up period which extended to 6 months. 
Discussion
Incarcerated congenital inguinal hernia is considered one of the most common pediatric surgical emergencies which need urgent surgical correction. Elective early conventional surgical repair is attempted after successful gentle manual reduction.
If manual reduction failed, emergency surgery is required as early as possible [16] . The complication rate of emergency open inguinal herniotomy was higher than elective surgery [17, 18] . This may be due to the disturbed anatomy of the inguinal region and the edematous umbilical cord structure making the dissection in this area not devoid of risk, in addition to the difficulty in assessment of the irreducible contents especially if it was reduced during anesthesia or just before surgery.
Laparoscopic repair of pediatric inguinal hernia was gaining popularity because of the advantages of minimal invasive surgery like early recovery, less pain, improved cosmoses [19 -21] . There are several reports on the use of laparoscopy in the management of incarcerated congenital inguinal hernia hernia [12, 22] . Controversies are still present about the management of the successfully reduced incarcerated inguinal hernia. Most of the pediatric surgeons prefer to delay the repair within 3 days after reduction of the contents for fear of reincarceration and to allow the tissue edema to be resolved [22] , other surgeons extend the delay for 7 days because they think that, incarceration is rare within that period [14, 15] . Few reports prefer immediate urgent operation even if the reduction was succeeded and we agree with that reports and all patients underwent emergency operation within 1.5 hour from its admission [12, 13] .
The use of laparoscopy in management of incarcerated congenital inguinal hernia has many advantages that confirm the safety and effectiveness of the procedures. The reduction of the contents was done under direct laparoscopic vision and so the reduced contents can be examined in the peritoneal cavity for signs of ischemia and the bowel loops can be irrigated by warm saline to improve the blood supply and relieve congestion and edema if present.
All case were reduced easily using traction method with manual external compression and this is confirmed by many other reports [12, 23] . Zhou et al., experienced some difficulties in the reduction of contents and the anterolateral part of the internal inguinal ring was cut with scissors to assist reduction in two cases in his study [13] .
Also from the advantages of laparoscopy; insufflation of the peritoneum by carbon dioxide widen and dilate the internal ring which facilitate reduction of the contents [22] . Kaya et al., reported that the edematous tissues and cord structures was bypassed and not touched during the laparoscopic repair and so alleviate the risk of injury of any structure. Chan et al., reported that the presence of fluid between the edematous peritoneum around the internal inguinal ring and the underlying structures actually provided a natural plain for dissection [23] .
Laparoscopy is a useful tool in diagnosis and treatment of contralateral Patent Processus Vagi-nalis (PPV) and so it avoids the need for repeated anesthesia, and prevents a potentially hazardous incarceration of the contralateral side. Several reports demonstrated the role of laparoscopy in diagnosis and treatment of contralateral PPV [24] [25] [26] [27] . Two cases in this study were found to have a contralateral PPV which diagnosed pre-operatively by ultrasound and confirmed during laparoscopic exploration of the contralateral ring. Both cases were laparoscopically repaired at the same setting.
The mean operative time of laparoscopic repair of incarcerated inguinal hernia in unilateral cases ranged from 30 to 50 minutes in many reports [13, 27, 28] . In this study the operative time was ranged from 35 to 65 minutes with a mean 40 minutes calculated from the start of abdominal insufflation till the end of internal ring repair. Schier et al., reported that laparoscopic repair of incarcerated inguinal hernia with burse-string sutures of the peritoneum avoid dissection and risk of injury of the edematous cord structures and this lead to decrease in the time of surgery [29] . In this study, all cases were managed using burse-string sutures around the internal ring. Only one case was converted from laparoscopic to an open procedure after complete reduction of herniated contents due to bowel distention that obscured the field of vision and making the internal ring repair very difficult. All patients tolerated oral feeding 6 to 10 hours post-operatively and this was reflected on the length of hospital stay. Two patients suffered from abdominal distention as they underwent a difficult reduction after incarceration leading to bowel congestion which improved within 72 hours. No intraoperative complications were reported in this study such as hemorrhage, vascular and structural injuries. Similarly, many authors published similar series with no intraoperative complications [12, 28, 30] . There was no recurrence of hernia in our study during the follow-up period which extended to 6 months. This zero recurrence rates were also documented in other studies [12, 22, 31] .
Conclusion:
Emergency laparoscopic repair of congenital inguinal hernia provide an alternative procedure in pediatric patients presenting with incarcerated hernia. It appears to be safe with few complications. It avoid the risk of dissection within the edematous inguinal structures, allow examination of the reduced contents under direct vision, help in diagnosis and repair of the contralateral patent processus vaginalis to avoid the risk of repeated operations. This was our initial experience in laparoscopic repair of incarcerated congenital hernia. The pro-cedure seems to be safe, feasible and effective but more cases with a longer period of follow-up are needed to confirm this results.
